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Due to the production process of Portland cement, considerable amount of carbon dioxide is
produced and will cause environmental contamination. Alkali-activated mixtures are used as an alternative to
conventional Portland cement-based mixtures because of their superiority in cases such as better mechanical
properties and less environmental pollution. But alkaline activators commonly used for activation may led to
damage due to the alkali silica reaction when the activated systems with the alkali contains reactive aggregates
andlimiting the commercial use. Today, a variety of methods and standards such as ASTM C1260 and ASTM
C1293 are used to identify reactive materials and measures to limit the risk of damage due to this reaction in
the construction of concrete structures and elements. Current procedures mostly try to investigate the
reactivity of aggregates by measuring the length change of mortar and concrete samples. To make the alkali-
activated systems in this study, the Ground granulated blast furnace slag precursor was used as main material
and to activate it, a combination of sodium hydroxide solution and sodium silicate was used. In this study, the
performance of alkali-activated slag against alkali silica reaction was investigated. For this purpose, the
prepared mixtures contain reactive aggregates by applying intensified conditions (using high temperature and
high alkalinity) to reduce the alkaline reaction time of silica, in addition to measuring the change in length by
evaluating the properties. Mechanical and durability were evaluated. The results illustrate alkali-activated
slag systems were absolutely superior to Ordinary Portland cement systems in all experiments. In other
words, although the alkalinity of activated slag systems with alkali was very high, but it performs much better
against the alkali silica reaction than Ordinary Portland cement systems. Also, among the mechanical
properties, tensile, flexural and compressive strength, respectively, had the highest impact and solidarity with
alkali silica reaction. In addition, the results of the electrical resistance test produced by expansion in the
concrete mixtures had a good correlation

Key Words: Alkali-activated concrete, Ground granulated blast furnace slag, Alkali-silica Reaction (ASR),
length change, mechanical properties, electrical resistivity
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